Cholinergic, GABAergic and excitatory amino acidic neurotransmission in the goldfish vagal lobe.
Some neurotransmitter systems operating in the goldfish vagal lobe, an hypertrophied gustatory center, have been studied by means of experimental (kainic acid injection and vagal rhizotomy), neurochemical and ultrastructural methods. The use of the neurotoxin, kainic acid, revealed the existence of cholinergic and GABAergic neurons in the vagal lobe. The results of histochemical observations and biochemical assays performed after rhizotomy of sensory and motor vagal roots, suggest that the motor neurons of the vagal motor layer are cholinergic. The same experiments also indicate that the primary gustatory afferents distributing to the sensory layer of the vagal lobe are, at least in part, cholinergic. By contrast, no decrease of excitatory amino acid uptake was demonstrated following the experimental lesions. GABA is likely to play an important role in the goldfish vagal lobe, particularly in the sensory layer, where the highest level of its synthetic enzyme, glutamate decarboxylase, is recorded. The significant decrease of glutamate decarboxylase in the sensory layer after vagal rhizotomy suggests that either GABAergic primary afferents reach the vagal lobe, or that deafferentation results in a decreased GABA synthesis in intrinsic GABAergic neurons.